A Bacillus thuringiensis delta-endotoxin induces programmed cell death in mosquito larvae.
We present evidence that a delta-endotoxin isolated from Bacillus thuringiensis subsp.israelensis induces programmed cell death in polytene midgut cells of Culex pipiens larvae. After exposure to toxin, polytene nuclei in the anterior region of the larval midgut undergo many of the morphological and physiological changes which are characteristic of apoptosis, including the ability to stain with the vital dye, acridine orange, and fragmentation of nuclear DNA as demonstrated by agarose gel electrophoresis and in situ TUNEL labeling. The temporal sequence of toxin ingestion, acridine orange staining and larval death suggests a cause and effect relationship between programmed cell death and larval death. Amino sugars that interfere with toxicity also interfere with the time course of acridine orange staining of larval polytene nuclei. The toxin first causes programmed cell death of anterior midgut and gastric caeca cells and, subsequently, posterior midgut cells. This pattern is similar to the temporal sequence of larval polytene cell death that occurs during metamorphosis. From the size and distribution of the nuclei that are stained with acridine orange, it appears that only polytene midgut cells are affected by toxin and that the diploid regenerative cell are not affected.